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(54) Vertebral body distraction device 

(57) A device (10) for distracting two vertebral bod- 
ies and delivering a flowable material into the disc 
space, comprises a body (30) having a proximal portion 
(15) and a distal portion (32). The distal portion has a 
shape (1 7) adapted to distract the vertebral bodies. The 
body (30) has a longitudinal bore (37) defining a first 
outlet port (34) in the distal portion, and a first injection 
port (44) in the proximal portion (15). 
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Description 

[0001] This invention relates generally to a device for 
intervertebral disc augmentation, more particularly to a 
device for distracting vertebral bodies and simultane- 5 
ously injecting a flowable material into the disc space 
for augmentation after performing a discectomy or nu- 
cieotomy. 

[0002] Spine fusion procedures represent the state of 
the art treatment for intervertebral disc problems, which 10 
generally involve open surgery and the use of interbody 
fusion cages and spinal fixation systems to stabilize the 
fusion site. An alternative treatment under evaluation is 
to replace the disc or nucleus pulposus with a prosthetic 
device. Examples of some devices currently under in- 15 
vestigation include in situ cured polymers such as poiy- 
urethanes and protein polymers, which may have prop- 
erties varying from a rubbery hydrogel to a rigid plastic. 
Problems associated with these devices occur during 
insertion, whereby the pressure required to fill the disc 20 
space can cause leakage of the material into sensitive 
adjacent areas. 

[0003] A number of devices are available for distract- 
ing vertebral bodies or for injecting material into the disc. 
Some devices are capable of both distraction and injec- 25 
tion using the same instrument. These types of devices 
use a deflated balloon attached to a cannula and insert- 
ed between the vertebral bodies. The balloon is inflated 
with a prosthetic fluid through the cannula to distract the 
vertebral bodies. This requires high-pressure delivery of 30 
the fluid to achieve the pressure needed to distract the 
vertebral bodies and the balloon and fluid permanently 
remain in the disc space. Alternatively, a separate de- 
vice is used to inject the prosthetic fluid around the bal- 
loon and the balloon is used strictly for distraction after 35 
which it is deflated and removed. 

[0004] US-4772287 ("Ray I") discloses a bladder in- 
jected with thixotropic gel implanted between two verte- 
bral bodies to restore the disc height. The technique de- 
scribed requires that the vertebral bodies are first dis- <*o 
tracted and a bore drilled to allow for insertion of the 
bladder. 

[0005] US-5562736 ("Ray II") discloses a method for 
implanting a prosthetic disc nucleus. Ray II teaches cut- 
ting a first and second flap in the annulus. The flaps pro- 45 
vide access to the nucleus. Ray II then teaches using 
an inflatable jack to distract the disc space prior to in- 
sertion of the prosthetic spinal disc nucleus. The jack 
has a deflated balloon on its end that is inserted into the 
nucleus through one of the flaps. The balloon is inflated 50 
with fluid causing the vertebral bodies to distract. Once 
the vertebral bodies are sufficiently distracted the fluid 
flow is stopped and the prosthetic spinal disc nucleus is 
inserted through the other flap. The balloon is then de- 
flated and the second prosthetic spinal disc nucleus is 55 
inserted. The flaps are closed and placed in contact with 
the annulus by a suture, staple or glue. 
[0006] US-61 87048 (" Milner") discloses an implant 



for an intervertebral disc nucleus pulposus prosthesis 
made from a conformable, in situ curable, material 
which is resiliency deformable. Milner teaches removing 
the nucleus material, then either injecting through the 
annulus or creating an opening in the annulus to deliver 
a curable material under pressure into the nucleus 
space. The pressure is necessary to ensure conforma- 
tion to the nucleus space and/or to increase the internal 
pressure of the disc space to distract the vertebral bod- 
ies. The amount of pressure needed to distract the disc 
space is high and may allow the material to flow through 
cracks orvoids in the annulus into the disc space. Milner 
also describes an embodiment where the curable ma- 
terial is injected into a flexible container that is inserted 
first into the nucleus space in a deflated state and inflat- 
ed by the material as the material is injected. This meth- 
od relies on the pressure of the fluid as it is injected to 
distract the vertebral bodies. Although this avoids the 
problem of the material leaking through the annulus, it 
imposes certain constraints such as a designing a cover 
of the correct shape and size suitable for safe injection 
of the curable material and prevention of leakage of the 
material from .the cover once filled. 
[0007] US-6248131 ("Felt") describes distracting and 
injecting at the same time using a balloon device. The 
balloon can be used as a shell for containing the injected 
curable biomaterial and also used as a distraction 
means as the material is injected. Another embodiment 
describes the balloon as a cylinder shape which when 
inflated inside the disc space bears against the end- 
plates for the vertebral bodies and distracts them. Then 
a second device is used to inject the curable biomaterial 
around the balloon cylinder. The material is allowed to 
cure and then the balloon is removed and a second cur- 
able biomaterial can be injected into the space left 
where the balloon was. In sum, when Felt discloses in- 
jecting material outside of the balloon, Felt discloses us- 
ing a second device to carry out the injection. Insertion 
of this second device into the disc should typically re- 
quire a second breach of the annulus fibrosis. 
[0008] Therefore, in general, in some embodiments, 
the art describes free injection of material which may 
lead to uncontrolled leakage. The art also describes in- 
jection of the material into a deflated balloon, which re- 
quires leaving the balloon inside the disc space. Lastly, 
the art describes some of the problems associated with 
some of these methods include the need for a first in- 
strument to distract the disc space and another to insert 
or inject the prosthetic fluid. Also, when two devices are 
used, two incisions in the annulus are required so that 
distraction and insertion can be accomplished. As noted 
above, some methods require insertion under high pres- 
sure, thereby creating a potential for the prosthetic fluid 
to ooze or seep out of the disc space intra-operatively. 
[0009] The present inventors have developed a de- 
vice that can be used after performing a discectomy or 
nucleotomy to both distract the disc space and inject 
material into the disc space without subjecting the in- 
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jected material to compressive forces. Because this de- 
vice provides for the distraction of the vertebral bodies 
through a means separate from the means for injecting 
the material, it not only provides a way of delivering a 
flowable material into the disc space under low pres- 
sure, but also allows for the material to cure in situ with- 
out any compressive forces acting upon it. After injec- 
tion, the device can be removed from the disc space, 
thereby substantially restoring the nucleus to its original 
configuration and shape, as well as restoring natural spi- 
nal alignment (i.e., natural lordosis or kyphosis). 
[0010] The present invention provides a device for 
distracting (and preferably aligning) two vertebral bod- 
ies and delivering a flowable material into the disc 
space,, after a discectomy or nucleotomy has been per- 
formed. The present invention simplifies and combines 
the conventional separate methods of distracting two 
vertebral bodies and delivering a flowable material into 
the disc space formed after the removal of the nucleus 
in a way that allows for the distraction (and preferably 
spinal alignment) and delivery to be performed by a sin- 
gle device under low pressure. 

[0011] Therefore : in accordance with the present in- 
vention, there is provided a device for distracting two 
adjacent vertebral bodies defining a disc space between 
them and delivering a flowable material into the disc 
space, comprising a body which comprises: 

(i) a proximal portion. 

(ii) a distal portion comprising a shape adapted to 
distract the disc space, and 

(iii) a first longitudinal bore extending through the 
body and defining a first outlet in the distal portion 
opening onto the disc space. 

[0012] Also in accordance with the present invention, 
there is provided a device for distracting two adjacent 
vertebral bodies defining a disc space between them 
and delivering a flowable material into the disc space, 
comprising: 

(a) means for distracting the disc space, and 

(b) means for delivering a flowable material into the 
disc space. 

[0013] Also in accordance with the present invention, 
there is provided a method for distracting two vertebral 
bodies and delivering a flowable material into an in- 
tervertebral disc space having an outer, annulus, com- 
prising the steps of 

(a) providing a device for distracting and delivering 
a flowable material comprising, a body having a 
proximal portion and a distal portion, the distal por- 
tion having a shape adapted to distract, the body 
also having a longitudinal bore defining a first outlet 
port in the distal portion, and a first injection port in 
the proximal portion; 



(b) inserting the distal portion of the device through 
the outer annulus; 

(c) distracting the vertebral bodies with the shape; 
and 

5 (d) introducing the flowable material into the disc 

space through the injection port. 

[0014] Embodiments of the invention will now be de- 
scribed by way of example with reference to the accom- 
10 panying drawings, in which: 

FIG.1 shows a top view of the device of the present 
invention inserted into a disc space. 
FIG. 2 shows a top view of the device of FIG.1 in- 
15 serted into a disc space after rotating the device 90° 

to distract the disc space. 

FIG. 3 shows a top view of an injection of a flowable 
material into the disc space by the device of FIG.1 . 
FIG.4 shows the withdrawal of the device from the 
20 disc space after injection of flowable material into 
the disc space. 

FIG. 5 shows a distal portion of another embodi- 
ment of the device of the present invention having 
an opening at the distal end of the shape adapted 
25 for distraction. 

[0015] For the purposes of the present invention, the 
"proximal portion" of the body is that portion that pene- 
trates the annulus fibrosis, while the "distal portion" of 
30 the body is that portion that remains outside the annulus 
fibrosis. 

[0016] Referring to the drawings, Figures 1 and 2 
show a device 10 for distracting two vertebral bodies 
and delivering a flowable material into a disc space com- 
35 prising a body 30 which comprises: 

(i) a proximal portion 15, 

(ii) a distal portion 32 comprising a shape 1 7 adapt- 
ed to distract the disc space, and 

40 (jji) afirst longitudinal bore 37 extending through the 

body and defining a first outlet 34 in the distal por- 
tion opening onto the disc and a first injection port 
44. 

45 [001 7] The device of Figures 1 and 2 further compris- 
es a radially extending flange or stop 50 disposed at the 
distal most section of the proximal portion of the body. 
[0018] The shape 17 adapted to distract has a width 
W is sufficiently large so that, upon rotation, it can suf- 

50 fjciently distract the disc space. 

[0019] The device of Figures 1 and 2 includes a sec- 
ond longitudinal bore 57_ extending through the body 
and defining a second outlet 54 in the distal portion 
opening onto the disc and a second injection port 45. 

55 [0020] The devices of Figures 1 and 2 further com- 
prises first and second tubes 61 , 63, each tube having 
a proximal open end 42, 43 and a distal open end. In 
this Figure, each tube runs parallel to the longitudinal 



3 



1407730A1 I > 



5 



EP 1 407 730 A1 



6 



axis of the body and enters their respective injection 
ports 44, 45 of the proximal portion of the body, and ter- 
minates within the body at their respective outlets 34, 
35. The injection ports accommodate insertion of the 
tubes such that when flowable material is injected into 
the proximal open ends of the tubes, it exits through the 
distal end of the tube and flows into the disc space 
through the first outlet on the distal portion of the body. 
[0021] The device of the present invention is typically 
used immediately after a discectomy or a nucleotomy. 
In performing the discectomy or a nucleotomy, the sur- 
geon typically makes a small (for example about 5 mm) 
hole in the annulus fibrosis through which the nucleus 
pulposus is removed. 

[0022] In one preferred method of this invention, the 
surgeon preferably makes a device entry hole in the an- 
nulus fibrosis. The device entry hole is typically made 
by either i) making a second hole in the annulus fibrosis 
larger than the hole through which the nucleotomy is 
performed, or ii) enlarging^the hole through which the 
nucleotomy is performed, 

[0023] Next, the surgeon advances the distal end of 
the device through an incision in the annulus in a first 
orientation as shown in FIG. 1 until stopped by the stop. 
Next, now referring to FIG. 2, the surgeon rotates the 
device through 90° (as shown by the curved arrow) to 
a second orientation whereby the desired distraction of 
the vertebral bodies is achieved. Now referring to FIG. 
3, with a syringe 101 attached to injection port 43 by its 
port 1 03, the surgeon then delivers through the injection 
port 44 a ffowable material that passes through the body 
and exits out the outlet port 35 into the disc space. The 
surgeon allows the material to begin to cure within the 
disc space to a point where the at least partially cured 
material can withstand the compressive forces of the 
spine without leaking into the spinal canal. At this time, 
and now referring to FIG. 4, the surgeon then removes 
the device from the patient. 

[0024] In some embodiments, the distraction and in- 
jection are carried out as described above, and then a 
specified time period is elapsed before the device is 
withdrawn. This pause allows the injected material to 
partially cure. The partially cured material is advanta- 
geous because it is less susceptible to leak from the an- 
nulus fibrosis during withdrawal of the device. 
[0025] In some embodiments, the withdrawal of the 
device is a gradual withdrawal, wherein flowable mate- 
rial is slowly injected into the void distal of the distal port 
created by the withdrawal. This gradual withdraw/injec- 
tion procedure is advantageous because it allows the 
surgeon to fill the entire disc space with flowable mate- 
rial. In these embodiments, it is advantageous to use a 
device in which the outlets are as distal as possible in 
order to allow the surgeon to continue filling up to the 
point of withdrawal. 

[0026] In one preferred use, a first substantially hori- 
zontal incision is made in the annulus, the device is in- 
serted into the disc space and rotated, the flowable ma- 



terial is injected into the disc space, a substantially ver- 
tical incision Preferably orthogonal to and bisecting the 
first horizontal incision) is made in the annulus, and the 
device in its rotated orientation is withdrawn through the 

5 substantially vertical incision. 

[0027] The body of the device of the present invention 
may have any shape that accommodates a distal portion 
shaped for distracting and injecting. 
[0028] In another embodiment of the present inven- 

10 tion, the device is integral. In preferred embodiments 
thereof, the body component of the device is hollow and 
forms the longitudinal bore, is substantially cylindrically- 
shaped, and has an injection port within proximal portion 
for injecting a flowable material and an outlet port within 

15 its distal portion from which the flowable material exits 
into the disc space. 

[0029] More preferably, the body has a length L and 
a radius R. wherein the length L is at least ten times the 
radius R. In these embodiments, the long length of the 

20 body allows the surgeon to easily insert the distal portion 
of the body into the disc space while keeping the prox- 
imal end thereof outside the body. Thus, these embod- 
iments are particularly useful in minimally invasive sur- 
geries requiring access through very small incisions. 

25 [0030] The device may further comprise a stop mech- 
anism 50 disposed at the distal end of the proximal por- 
tion for preventing the body of the device from entering 
too far into the disc space. The stop mechanism may 
include a flange extending radially from the body. This 

30 stop mechanism allows the surgeon to place the distal 
portion accurately prior to injecting the flowable materi- 
al. 

[0031] The distal portion of the body includes the 
shape that is adapted to distract the adjacent vertebral 

35 bodies and restore spinal alignment. 

[0032] In some embodiments, the shape adapted to 
distract is adaptedto distract upon insertion into the disc 
space. Preferably, this shape includes a tapered portion 
having a maximum height substantially equal to the de- 

40 sired distraction height and a distally decreasing height 
that allows for easier insertion between the vertebral 
bodies. Once inserted, the device can be advanced until 
the desired amount of distraction is reached. In some 
preferred embodiments, the body has a cylindrical prox- 

45 jmal portion, and the distal portion has a symmetric taper 
(preferably, a bullet). 

[0033] In another embodiment, the shape adapted to 
distract is a spreader. In some spreader embodiments, 
the body has a rectangular cross-section, preferably 

50 with rounded outer edges. The distal portion has a 
height less than the disc space and a width about equal 
to that of a distracted disc space. In use, the distal por- 
tion can be i nserted between the vertebral bodies so that 
the lesser height dimension spans a portion of the disc 

55 space, and then rotated 90° so that the bearing surfaces 
71 , 72 on either side of the greater width dimension bear 
against the opposing endplates and distract the disc 
space, to accomplish the necessary amount of distrac- 
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tion. 

[0034] In some embodiments, the distal portion may 
be removable from the body. In these embodiments the 
surgeon leaves the distal portion in the disc space as a 
spacer and injects a flowable material (like bone ce- 
ment) around and through the distal portion to secure 
its position within the disc space. 

[0035] In some embodiments, the shape adapted to 
distract has at least one bearing surface having a con- 
vex shape adapted to match the contour of the vertebral 
endplate. 

[0036] In some embodiments, the shape adapted to 
distract has a leading edge that is curved to prevent frac- 
ture of the endplate. 

[0037] In some embodiments, the distractor is shaped 
to provide an anterior-posterior angle to the distracted 
disc space. In these embodiments, the shape adapted 
to distract has an upper bearing surface and a lower 
bearing surface, wherein the upper and lower surfaces 
define a non-zero angle. In some embodiments, the dis- 
tal portion of the shape is greater than the proximal por- 
tion, and produces a non-zero angle of between about 
5 and about 15°. This angle provides lordosis when in- 
serted posteriorly, and kyphosis when inserted anterior- 
ly. In some embodiments, the proximal portion of the 
shape is greater than the distal potion and produces a 
non-zero angle of between about -5 and about -1 5°. This 
angle provides kyphosis when inserted posteriorly and 
lordosis when inserted anteriorly. 

[0038] Now referring to FIG. 5, in some embodiments, 
the distal portion has an upper fin 81 extending there- 
from, the fin comprising an upper bearing surface 91 
having a convex shape. More preferably, the distal por- 
tion also has a lower fin 82 extending therefrom, the low- 
er fin comprising lower bearing surface 92 which also 
has a convex shape, thereby producing a football 
shaped distal portion. This embodiment is useful when 
the device is inserted laterally, as the convexity corre- 
sponds to the natural contour of the opposing endpiates. 
[0039] In other embodiments, the leading and trailing 
edges of the fins of FIG. 5 are tapered to facilitate inser- 
tion and removal from the disc space. 
[0040] In some embodiments, the shape adapted to 
distract is a balloon used purely for distraction purposes 
(i.e, fluid is injected into the disc space through an open- 
ing not associated with the balloon). In preferred em- 
bodiments thereof, the body comprises: 

(a) an inflatable balloon having an injection port , 

(b) a first throughbore having a distal portion in fluid 
connection with the balloon injection port, and 

(c) a second throughbore having a distal portion 
opening into the disc space. 

[0041] In preferred uses thereof, the surgeon inserts 
the distal portion of the body into the disc space, passes 
a first fluid through the first throughbore to inflate the 
balloon and thereby distract the disc space, and passes 



a second fluid through the second throughbore so that 
the second fluid enters the distracted disc space under 
low pressure. 

[0042] In some embodiments, the shape adapted to 
5 distract includes upper and lower jaws mounted on a 
pivol. In use, the shape adapted to distract enters the 
disc space in a closed position. Then, the surgeon acti- 
vates the device so that the upper and lower jaws sep- 
arate from each otherto an open position. The outer sur- 
10 faces of each jaw press against the opposing endpiates 
to provide the desired distraction. 

[0043] The injection port includes an opening located 
along the proximal portion of the surface of the body. 
The flowable material can be injected through this port 

15 into the body. There may be more than one injection port 
located along the proximal portion of the body. The port 
can include a connection means to an injection device. 
The material can be injected into the port through any 
means including syringe and a pump. Preferably, the in- 

20 jection means is a syringe. In some embodiments, the 
injection means comprises two syringes. 
[0044] The outlet port includes an opening located on 
the distal portion of the surface of the body. It allows the 
flowable material to exit the body and enter into the disc 

25 space. In some embodiments, there may be more than 
one outlet port on the distal portion. The outlet port may 
be located at the distal end of the body or anywhere 
along the distal portion of the body. 
[0045] In some embodiments, as in FIG . 1 , the device 

30 comprises two distal outlet ports. Preferably, each outlet 
port opens onto the disc space through a non-bearing 
surface of the distal portion of the device. This allows 
the surgeon to fill each side of the disc space when the 
distractor is in place. 

35 [0046] Generally, the more distally disposed the outlet 
port, the longer the surgeon can continue filling the disc 
space as the distractor is withdrawn from the disc space. 
In some embodiments, the device comprises a outlet 
port opening onto the disc space from the distal half of 
the distractor component, preferably the distal most 
quarter of the disc space. Now referring to FIG. 5, the 
device comprises a outlet port 20 opening onto the disc 
space from the distal end of the distractor component. 
This embodiment allows the surgeon to continue filling 

45 the disc space until the distractor component is essen- 
tially removed from the disc space. The device of FIG. 
5 further comprises a outlet port 24 opening onto the 
disc space from a non-bearing surface 22 within the dis- 
tal end of the distractor component. A second outlet port 

so (not shown) may be provided opposite of outlet port 24. 
[0047] The device may be made of materials typically 
selected for use in surgical instruments. Preferably, the 
entire device is sterile. 

[0048] When placed in situ (and in some instances, 
55 after curing), the flowable material preferably replaces 
as least a portion of the natural function of the nucleus 
fibrosis. Accordingly, in preferred embodiments, the 
flowable material is a nucleus pulposus replacement. 
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The flowable materials are preferably selected from the 
group consisting of liquids, gels (such as hydrogels, 
such as PVA-based hydrogels), and solid materials that 
are sufficiently morselised to flow under pressure. Typ- 
ically, the liquid flowable material cures in situ. The flow- 
able material may cure in-situ to create a stiff material 
(such as polyurethane), or a relatively pliant material 
(such as silicone). 

[0049] Therefore, in accordance with the present in- 
vention, there is provided a kit for providing a nucleus 
pulposus replacement material, comprising: 



6. The device of claim 4 wherein the shape adapted 
to distract is adapted to distract upon insertion into 
the disc space and then rotation in the disc space. 

5 7. The device of claim 1 wherein the shape adapted 
to distract is removable. 

8. The device of claim 1 further comprising a stop 
means extending radially from a longitudinal axis of 

10 the proximal portion of the body. 

9. The device of claim 1 wherein the shape adapted 
to distract has an upper bearing surface and a lower 
bearing surface, and wherein the upper and lower 
surfaces define a non-zero angle. 

10. The device of claim 9 wherein the non-zero angle 
is between about 5 and about 1 5° , or between about 
-5 and about -15°. 

The device of claim 1 wherein the shape adapted 
to distract has a convex upper bearing surface. 

The device of claim 11 wherein the shape adapted 
to distract has a convex lower bearing surface. 

13. The device of claim 1 which includes a tube having 
an open distal end adapted for insertion in the in- 
jection port. 

14. The device of claim 1 wherein the body has a sec- 
ond longitudinal bore extending through the body 
and defining a second outlet in the distal portion 
opening onto the disc space. 



(a) device for distracting two adjacent vertebral bod- 
ies defining a disc space between them and deliv- 
ering a flowable material into the disc space com- 15 
prising a body comprising: 

(i) a proximal portion, 

(ii) a distal portion comprising a shape adapted 
to distract the disc space, and 20 

(iii) a longitudinal bore extending through the 11. 
body and defining a first outlet in the distal por- 
tion opening onto the disc space, and 

12. 

(b) a flowable material suitable for use as a nucleus 25 
pulposus replacement material. 



Claims 

1 . A device for distracting two adjacent vertebral bod- 
ies defining a disc space between them and deliv- 
ering a flowable material into the disc space, com- 
prising a body which comprises: 



30 



35 



(i) a proximal portion, 

(ii) a distal portion comprising a shape adapted 
to distract the disc space, and 

(iii) a first longitudinal bore extending through 
the body and defining a first outlet in the distal 40 
portion opening onto the disc space. 

2. The device of claim 1 wherein the bore further de- 
fines an injection port in the proximal portion of the 
body, and the device includes an injection device 45 
having a port attached to the injection port. 

3. The device of claim 2 wherein the injection device 
is a syringe. 

50 

4. The device of claim 1 wherein the shape adapted 
to distract is adapted to distract upon insertion into 
the disc space. 

5. The device of claim 4 wherein the shape adapted 55 
to distract has a width and a height, wherein the 
width is greater than the height 



6 



BNSDOCID: <EP 1407730A1 J._> 



EP 1 407 730 A1 




30 



FIG. 1 



FIG. 2 



BNSDOCIO: <EP 1407730A1J_> 



7 



EP 1 407 730 A1 




V / 

FIG. 3 FIG. 4 



BNSDOCID: <EP 1407730A1_I_> 



8 



EP 1 407 730 A1 



10 




FIG. 5 



BNSDOCID: <EP 1407730A1 J__> 



9 



EP 1 407 730 A1 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 03 25 6344 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCI.7) 



US 6 039 761 A (LI LEHMANN K ET AL) 
21 March 2000 (2000-03-21) 

* column 13, line 13 - column 14, line 9 

* figures 35-41 * 

US 2002/077701 Al (KUSLICH STEPHEN D) 
20 June 2002 (2002-06-20) 

* paragraph [0118] - paragraph [0123] * 

* figures 19-22 * 

US 5 752 969 A (CUNCI OLIVIER ET AL) 
19~May"r998"("I998-05~19) 

* column 4, line 7 - line 30 * 

* column 5, line 5 - line 39 



1,2,4,7 
9,13 



1-4 



1*5,6, 

11712" 



A61F2/46 
A61B17/02 



* column 6, line 63 - column 7, 

* figures 6,7 * 



line 5 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 



A61F 
A61B 



The present search report has been drawn up for ail claims 



Place of search 

MUNICH 



Date 31 completion ol the search 

16 December 2003 



Examiner 

Storer, J 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

V : partiou Tarty relevant rt combined with another 

. document of the some oategory . „ 

A : tech no log teal background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L.:.document.cited for.other.reaeons. 



& : member of the same patent family, corresponding 
document 



10 



BNSDOCID: <EP 1407730A1 J_> 



EP 1 407 730 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 03 25 6344 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way fiable for these particulars which are merely given for Che purpose of information. 

16-12-2003 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


date 


members) 


date 



US 6039761 A 



21-03-2000 



AU 
EP 
TW 
WO 



6333898 A 
1006956 Al 
401289 6 
9834568 Al 



26-08-1998 
14-06-2000 
11-08-2OOO 
13-08-1998 



US 2002077701 Al 



20-06-2002 



CA 
EP 
W0 



2429149 Al 
1341489 Al 
02056802 Al 



25-07-2002 
10-09-2003 
25-07-2002 



US 5752969 


A 


19-05-1998 FR 


2706309 Al 


23-12-1994 






AT 


179086 T 


15-05-1999 






AU 


683477 B2 


13-11-1997 






AU 


7076894 A 


17-01-1995 






CA 


2165457 Al 


05-01-1995 






DE 


69418064 Dl 


27-05-1999 






EP 


0774990 Al 


28-05-1997 






WO 


9500197 Al 


05-01-1995 






JP 


8511458 T 


03-12-1996 



Si For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



11 



BNSDOCID: <EP_ 



_1407730A1 l_> 



